INTRODUCTION
In view of the emerging interest of carbon ions in radiotherapy and of the strong correlation between the track structure and the radiobiological effectiveness of ionizing radiations, the track-structure properties of 12 Cions were studied at particle energies close to the Bragg peak. To perform the investigations, ionization-cluster-size distributions for nanometre-sized target volumes were measured with the track-nanodosimeter installed at the TANDEM-ALPI accelerator complex at LNL, and calculated using a dedicated Monte Carlo simulation code. The resulting cluster-size distributions are used to derive particular descriptors of particle track structure. Here, main emphasis is laid on the mean ionization-cluster size M 1 and the cumulative probability F k of measuring cluster sizes ν ≥ k. From the radiobiological point of view, F k is of particular interest because an increasing k corresponds to an increase of damage complexity. In addition, F k saturates with increasing radiation quality (expressed here by the mean number of primary ionizations produced along a given path length) in a similar way as the radiobiological cross sections do with increasing linear energy transfer (LET) as shown by Conte et al.[1] . Results are here presented for 12 C-ions at 96 MeV and 240 MeV.
CLUSTER-SIZE FORMATION
The properties of particle track structure are strongly related to the number ν of ionizations (the ionizationcluster size) which is caused in a target volume by single ionizing particles when penetrating through or passing nearby the target at specified impact parameter d. The corresponding relative frequency P ν (Q,d) represents the expectation value of cluster size ν due to ionizing particles of radiation quality Q. If the target volume is small enough, it can be assumed that the distribution P ν (Q,d), ν = 0, 1, 2, …, represents a realistic image of particle track structure due to ionizing radiation of quality Q.
Based on the distribution of relative frequencies (the socalled cluster-size distribution), the mean ionization-cluster size caused by ionizing particles in the target volume is given by the moments M ξ (Q,d), defined in Equation (1), for ξ = 1.
In the same sense, the cumulative probability of forming ionization-cluster sizes ν ≥ k is given by the sum distribution defined by Equation (2).
Here, F 1 (Q,d) represents the probability of cluster-size formation with ν ≥ 1 or the probability for an ionizing particle to create at least one ionization. From the point of view of radiobiology, F k (Q,d) for k ≥ 2 is of special importance as it might be useful in the future to describe the formation of double-strand breaks of the DNA [2].
RESULTS AND DISCUSSIONS
In Fig. 1 Fig. 1 clearly shows that the mean cluster size due to 96 MeV is notably greater than that of 240 MeV ions whereas the shape of M 1 (Q,d) versus d is almost independent of the particles' energy, at least, for the range of impact parameters studied in the present work. This shape is characterized by a monotonous decrease of mean ionization-cluster size with increasing d, and shows a maximum value of M 1 (Q,d) at zero impact parameter.
A similar behaviour also exists for the dependence of the sum distribution F 2 (Q,d) on d, depicted in Figure 2 . F 2 (Q,d) represents the summed probability of cluster-size formation with cluster sizes ν ≥ 2 . In general, it can be said that the scaling procedure suggests the use of the mean number of ionizations (L/λ ion ) created by primary particles when travelling along the path length L as one of the characteristic descriptors of particle track structure.
To demonstrate the similarity between sum distributions and radiobiological cross sections, Figure 4 
CONCLUSIONS
Based on the results of the present work it can be said: (i) that one of the characteristic descriptors of particle track structure is represented by the mean number of ionizations (L/λ ion ) created by a primary particles along its travelling length L, (ii) that LET should be exchanged with mean cluster sizes, and (iii) that sum distributions behave as a function of mean cluster size like radiobiological cross sections as a function of LET.
More details and a more thorough discussion can be found in the Proceedings of the 16 th International Symposium on Microdosimetry (MICROS 2013) , where this work was presented.
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